Women comprise 20% of world's billion smokers. Especially troubling is raising prevalence of tobacco use among girls. In fact, it is expected that 20% of women in developing/developed countries will be smokers by 2025. This study analytically compares knowledge, attitudes, and practices of tobacco use, by gender, among 4 sub-populations in Alexandria, Egypt. Methods: A cross sectional approach was used for 4 subgroups (high school students, university students, shopping malls/clubs' attendees, employees of health-related facilities), 1000 each (total sample size = 4000). A modified version of WHO questionnaire was used for data collection. Results: Smoking prevalence was generally higher among males (29% -44%) compared to females (2% -9%) in the studied groups. Cafeterias were preferable smoking places for both genders, especially among high school/university students. Most smokers in the 4 subgroups reported that most or all their friends were smokers. Mean knowledge scores were found to be higher among male employees/high school students, compared to females in the same subgroups. Mean attitude scores towards smoking were higher among females (i.e. against smoking) in the 4 sub-samples. Conclusion & Recommendations: Tobacco use among males is generally higher among males, but females seem to be catching up. Social gatherings seem to attract many youngsters, of both genders, to smoke in public, especially water-pipe (which is a growing epidemic of tobacco use in our communities). Mass community-and gender-based health awareness campaigns are needed, using different channels, including school-based health education interventions, at the earliest age possible.
INTRODUCTION
Worldwide, tobacco kills more men than women as historically smoking prevalence has been higher among men in many countries. However, because smoking rates are increasing among women in different countries, particularly among young females, the gap in tobacco death rates between men and women is closing [1] . The Eastern Mediterranean Region (EMR) faces a great challenge regarding tobacco epidemic due to the high rates of tobacco consumption. About half of the region's adult men and about 10% of adult women are current smokers, and the situation among youth of both sexes is even more serious. WHO report (2009) on the global tobacco epidemic documented that the prevalence of current tobacco use among adult men ranged from 24% -61%, as compared to 2% -31% among women in EMR nations [2] .
A national household study carried out by the Global Adult Tobacco Survey (GATS) in Egypt in the year 2009 reported that 19.7% of the Egyptian population aged 15 years and older used some form of tobacco product [3] . The prevalence of current tobacco smoking was 59.3% among adult males and 2.7% among adult females [2] . A cross sectional survey on tobacco use in Alexandria, Egypt (2002) revealed that the prevalence of current smokers was 27.2% with prevalence of smoking among men was 48.5%, as compared to only 1.5% among women [4] .
Water-pipe smoking is now spreading to many countries in the EMR; particularly among young men and women [5] . The authors anticipated major differences between males and females, among different age and population groups in Alexandria, Egypt, when it comes to awareness about, perceptions towards and consumption of tobacco products. We also needed to objectively confirm the observed popularity of water-pipe smoking among women, as compared to men. Thus, this study aimed at analytically comparing knowledge, attitudes, and practices of tobacco use, by gender, among 4 subpopulations in Alexandria
MATERIAL & METHODS
A cross sectional design was used to detect magnitude and study consumption pattern (type and frequency), knowledge, attitude and behavioral factors of tobaccouse in Alexandria The study was conducted in selected settings in Alexandria involving different population subgroups (i.e. governmental high schools; university colleges; hospitals and clinics of University of Alexandria; two sporting and social clubs and two main shopping malls in Alexandria).
Sample size was estimated to be (≈4000), using 95% confidence level and 2% degree of precision [6] . The required sample size was equally divided between the 4 previously mentioned population subgroups i.e. 1000 for each sub group, with equal distribution between males and females. Details for each of the 4 sub-groups' sample selection are provided below.
A multi-stage stratified random sampling technique was utilized for high school students' selection, from the 7 educational zones of Alexandria. Two general high school schools (one for boys, one for girls) were randomly selected from each zone, by blind paper picking method. Two classes were randomly chosen from each school (one from grade one and one from grade 3) as to fulfill the required sample size of 144 students within a period of 2 months (thus 72 males and 72 females from each school in each educational zone were chosen randomly).
Regarding the university (undergraduate students) sample, two humanities colleges were chosen (arts and commerce) by blind paper picking method from the main campus of colleges for humanities' studies in Alexandria; two health related faculties (medicine and dentistry) were randomly chosen (same method) from the main campus of colleges for health studies in Alexandria, during 2008. An equal number of male and female students were included from each selected college.
Five hundred attendees from two Alexandria sporting clubs were selected for this study. Similarly, 500 visitors to two shopping malls were included in this study. An equal number of male and female participants (i.e. 250 from each club and 250 from each mall) were selected.
All health professionals, including physicians and nurses, as well all non health related employees who were working at Alexandria University Students' Hospital and clinics to fulfill the required sample size over a period of one month (500 health professionals and 500 non health related employees with equal distribution of males and females in both groups).
A modified version of the WHO-GYTS [7] and ESPRI [8] questionnaires were used for data collection, using self administrated method. The questionnaire was divided into four sections: demographic data; knowledge about tobacco use; attitude towards tobacco use as well as laws and rules governing its sales and advertising and behaveioral patterns, including risk factors and cessation attempts. Thus, the tool included questions on: 1) demographic data: age; gender; marital status; occupation, education, income; 2) knowledge about tobacco use: knowledge about smoking hazards and complications; knowledge about methods for smoking cessation, etc.; 3) attitude towards tobacco use and regulations: attitude towards friends smoking; parents smoking (as appropriate, for school-age children); attitude towards smokers; reasons that make people start smoking; attitude towards smoking advertisements; attitude towards cigarette sale age restriction; attitude towards (cigarette and water-pipe) smoking in front of parents (for school-age children); 4) behavioral patterns with respect to tobacco use: smoking frequency; age of initiation of smoking; intention for cessation of smoking.
Definitions [9] : -Current Smoker: someone who, at the time of the survey, smokes any tobacco product either daily or occasionally. -Never Smoker: someone who has never smoked at all. -Non Smoker: someone who was not a smoker at the time of the survey, whether because of being a never smoker or ex daily or ex occasional smoker. SPSS and Microsoft Office Excel 2003 were used for data analysis. Descriptive statistics were used, as appropriate, in addition to chi-squared test for testing associations between categorical variables. Odds Ratio, with 95% confidence interval, was calculated to estimate the strength of association between potential risk factors and smoking status (outcome variable). Z-test was used for comparison of 2 sample proportions [10, 11] .
RESULTS
The age of the participants (in all sub-groups) ranged from 11 to 78 years. Mean age (±SD) of participating employees was 34.5 ± 10.3 years, as compared to 16.2 ± 0.98 (high school students); 19.97 ± 1.7 and 30.9 ± 12.7 in university students and clubs and malls attendees, respectively. females), (p  0.05). In addition, the prevalence of current smoking among males was 25.2% versus 9% among females among high school students' sample; 29.2% among university students' males as compared to 5% among university students' females (p  0.05); 34.6% among malls/clubs' males compared to only 8.2% among females in the same population subgroups (p  0.05) Table 1 . Table 2 reflects on type of smoking in our studied groups, where cigarettes represented the pattern of smoking in 48% -68%; and water pipe was the type in 8% -49%, with higher preponderance of water-pipe smoking among female smokers, in general.
Knowledge about Harmful Effects of Smoking and Attitude towards Tobacco Use
Mean knowledge score was found to be higher among males in the employees' sample and in the high school students' sample with statistically significant difference between both sexes, while there was no sex difference regarding the mean knowledge score in the university students' sample and clubs and malls attendees' sample. Nevertheless, the mean attitude score (against smoking) was found to be different, in favour of females, in the 4 population subgroups (Table 3) .
Being a Male Is Considered a Potential
Predictor to Smoking Table 4 shows that male gender was found to be a predictor of smoking in all studied groups, with an OR ranging from 3.4 (high school students) to 36 (employees). 95% confidence intervals around these odds ratios supported this observed finding.
Pattern of Smoking among the Four Population Subgroups
A good proportion of female and male (31% -75%) smokers in the 4 studied sub-groups reported that most or all of their friends smoke, but the difference was not always statistically significant ( Table 5) .
About half of smoking males in the high school students' sample reported that they prefer to smoke anywhere (49.2%) while almost half of smoking females (46.7%) reported "cafeterias" as favorite places for smoking. The difference between both sexes was found to be statistically significant for favorite place for smoking: social clubs (Z = 2.88 and p = 0.004) and anywhere (Z = 2.83 and p = 0.005) ( Table 6 ). Concerning favorite places of smoking in the university students' sample, more than one third (35.6%) of male smokers and 44% of female smokers reported cafeterias as the preferable place for smoking. The difference between both sexes regarding preferable places for smoking was found to be not statistically significant (p > 0.05) ( Table 6 ).
DISCUSSION

Tobacco Use and Gender among High School Students
It was found in the present study that the prevalence of current tobacco use among high school students' sample was 17.1%. A lower prevalence (12%) was reported in a cross sectional study of smoking among 1930 students in grades 7, 9 and 12 in Alexandria (2005) [12] . Smoking prevalence among male high school students (25%) was significantly higher than among females (9%). Similarly, there was an observed gender difference in the prevalence of current tobacco use in the 2001 Egypt Global Youth Tobacco Survey-GYTS [13] (22.8% of males compared to 15.8% of females) and in the 2005 Egypt GYTS [14] (17.6% of males versus 8.6% of females). In contrast to the previous studies, Gadalla et al. (2003) [15] reported that there were no female current smokers and there were 11.5% male current smokers only in their smoking study among rural high school students. The gender difference in tobacco use observed in our study may be attributed to cultural factors associated with patriarchal societies, such as that smoking may be viewed as an acceptable male social behavior, while being considered a cultural taboo for females. Accordingly, the relatively low smoking rates among females may simply be a reflection of a cultural taboo and may be underestimate or under reporting of the true female prevalence, since many young females may be reluctant to admit to smoking [16] .
Tobacco Use and Gender among University Students
The present survey revealed that about 17.1% of university students' sample was current tobacco users. This result seemed intermediate between higher rates reported by Tawfik (2006) [17] among Alexandria university students (33.5%) and Gadalla et al. (1992) [18] among Ain Shams University students 37.9%; and the much lower rate (12.2%) reported by Refaat (2004) [19] among Suez Canal university students. However the previous comparisons should be taken with caution due to differences in methodology including sample size and methods of data collection as well as sampling techniques.
University students' males were more likely to smoke than females in our survey (29.2% versus 5%, respecively). Similarly but a higher scale in other studies in t In fact, there was a reported gender difference regarding smoking prevalence in most, if not all smoking studies that address university students. Females and males belonging to this age group have their own reasons for smoking; these reasons are part of the justification of their behavior as well as reflections of the prevailing socio cultural structure. One of the causes of the differences between genders could be the influence of the traditional culture that downgrade and disgrace females who smoke, however the previously mentioned traditional restriction of smoking among females is changing as many females nowadays believe that they could gain their personal and interpersonal worth through smoking specially in public places which they consider as a way of gaining value; this may suggest that there may be underreporting and underestimation of the total smoking prevalence and among females particularly [23] .
Tobacco Use and Gender among Social Clubs and Malls' Attendees
This work revealed that 25.9% of participating attendees from social clubs and shopping malls were current tobacco users with much higher prevalence among males than females (43.6% of males versus 8.2% of females).
This may reflect that smoking among men is viewed as a strong sense of social acceptance, social bonding and was seen as a "normal" part of "being a man". On the other hand, smoking among women may be still perceived as misbehavior. However, it is observed that many young males and females in Egypt (particularly of higher social class; highly educated) visit cafés frequently in order to smoke; usually preferring to use water-pipe. There are few studies in Egypt that address tobacco use among attendees of cafés and malls; Youssef (2002) [24] reported 27.2% prevalence of current tobacco use in a household survey in Alexandria among 2120 participants aged 15 to 86 years old through cluster sampling, with prevalence of 48.5% among males compared to very low prevalence among females (1.5%). The higher prevalence of smoking among females in the present work compared to that of Youssef survey [24] is expected and could be due to the different setting in both studies as interviewing females in the malls and clubs may have been better (the place where women and girls are more likely to enjoy smoking without much of familial or parental opposition, to feel free to report smoking and to use any form of tobacco than before within the recent spread of a large number of coffee shops).
Higher Water Pipe Consumption among Females
It is very obvious in this study that the proportion of water pipe smoking among smoking females is higher than among smoking males in the high school students' sample, university students' sample and clubs and malls attendees' sample. Water pipes are commonly used by women in the EMR of different ages and it has been suggested that water pipe smoking is generally more positively perceived than cigarette smoking for women [25] . Today, EMR/Arab girls and young women are increasingly using water pipes, as they perceive this type of smoking fashionable and means of social gatherings, where many restaurants and cafés across the region serve them almost all day long, coming in different flavors, to attract even more women and girls [26] . We consider this a growing catastrophe, as a woman smoker not only affects her own health, but also her spouse's (if he is not a smoker himself) and her children. In fact, she should be a role model for her growing off-springs and her peers at work, home and community.
Knowledge about Harmful Effects of Smoking and Attitude towards Tobacco Use
There was no sex difference regarding mean knowledge score in the university students' sample in the present study. Similarly Tawfik (2006) [17] revealed the same findings in a study of smoking among university students in Alexandria. As the present work found that mean attitude score was significantly higher among females, Tawfik [17] reported also higher mean attitude scores among females. Nevertheless, there was a statistically significant difference in the mean knowledge scores between both genders in our work in the high school students' and health related employees' samples. Other studies demonstrated that females have more knowledge and positive attitude compared to males towards tobacco related issues [27, 28] . A similar finding was revealed in a smoking study of knowledge and attitude by gender among Malaysian adults aged 18 years and above; as females were found to have more negative attitude (unfavorable attitude) towards smoking in comparison to males [29] .
The unfavorable attitude towards smoking revealed by women and girls in the previous tobacco studies might be due to observance of local customs in which smoking is not considered as an acceptable behavior among women; particularly in our Egyptian culture. This provides a golden opportunity for behavior change through the involvement of family members in anti smoking programs. Advice and encouragement by spouse, mother or sister on smoking cessation and hazards of smoking may influence male family members to stop smoking or deter those who do not smoke from initiating [30] .
Gender and Tobacco Use among the Four Population Subgroups
The present study revealed that being a male seems to increase the probability of being a smoker. Male gender was found to be a predictor of smoking in all studied groups, with an odds ratio ranging from 3.4 (high school students) to 36 (employees). "Gender" socially determined role for each sex provides the social explanation of sex linked patterns of tobacco use [31] . In most of the world, being born male is the greatest predictor of tobacco use with overall prevalence about 4 times higher among men than women globally (48% versus 12%) [32] .
During the mid-twentieth century, growing social acceptance of women's smoking contributed to increased smoking adoption by women. Sex role norms and general expectations concerning gender-appropriate behavior have had a variety of effects on gender differences in smoking. First, general characteristics of traditional sex roles, including men's greater social power and generally greater restrictions on women's behavior, contributed to widespread social pressures against women's smoking. Second, traditional sex role norms and expectations have fostered gender differences in personal characteristics and experiences which influence smoking adoption. Finally, certain aspects of sex roles have contributed to gender differences in appraisal of the costs and benefits of smoking. For example, physical attractiveness is emphasized more for females and the contemporary beauty ideal is very slender, so females are more likely to view weight control as a benefit of smoking [33] .
Pattern of Smoking among the Four Population Subgroups
It was reported in the current study that "Cafeteria" (or café) was a favorable place for smoking among females as mentioned by 46.7% of smoking females, while 49.2% of smoking males prefer to smoke anywhere. This pattern was similar among high school students in Tayel's study [34] , where students mentioned that most the favorable place to smoke was outside their homes. Tawfik (2006) [17] also reported "Cafeteria" as the favorable place for smoking among both sexes (64.3% of males and 30.8% of females).
The majority of smoking males and females (80% and 76% respectively) had most or all of their friends who smoke. Mandil et al. (2005) [20] in a study of tobacco consumption among university of Sharjah students found that most smokers (86.7%) had one or more friends who smoked. This is a fact which was also confirmed by King Saud University students in another recent study carried out in 2010 [22].
CONCLUSION & RECOMMENDATIONS
-Innovative female oriented health education sessions should be planned, implemented and evaluated in different Egyptian community settings, including social clubs, religious institutions, shopping malls and other settings as deemed appropriate. This awareness should emphasize that smoking endangers not only women's health, but also threatens the health of her spouse, her embryo and her children. Such programs should be coordinated between national tobacco control programs and civil services organizations. -Textual health warnings should reflect gender specific patterns of tobacco use and consequences of smoking. -Comprehensive gender based school tobacco policies should be established and implemented. These policies should include strong bans on tobacco use on school grounds and at school functions, tobacco prevention curricula, access to quitting services for students. -Enforcing existing tobacco control legislative and administrative measures for protection from exposure to tobacco smoke in workplaces, educational institutions, public transport and other public places including restaurants and cafes as well as social and sporting clubs. -Printing rotating messages and pictures on water-pipe instruments that carry health warnings describing the harmful effects of water-pipe use. -Fostering public and non-governmental efforts for tobacco control. -Assisting smokers to quit smoking through tobacco cessation programs. -Encouraging further research which provides stronger evidence for sound and informed policy and decision making.
